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		From

		Kissinger, Lon

		To

		cmcc461@ecy.wa.gov

		Recipients

		cmcc461@ecy.wa.gov



Hi Craig,





 





I wasn’t happy to have distributed a version with comments…  Oh well…  Hopefully this version has all comments incorporated without anything left hanging.  Contact me immediately if this is not the case.





 





Thanks!





 





Lon 





 





From: McCormack, Craig (ECY) [mailto:cmcc461@ECY.WA.GOV] 
Sent: Thursday, March 07, 2013 2:30 PM
To: Kissinger, Lon
Subject: RE: Comments Accepted Lummi Review





 





Hi Lon: Before you transmit the correspondence make sure you lock down the review track changes for the pdf file – you do not want the review  balloon comments showing up when used – thanks, be well, Craig





 





From: Kissinger, Lon [mailto:Kissinger.Lon@epa.gov] 
Sent: Thursday, March 07, 2013 1:59 PM
To: McCormack, Craig (ECY)
Subject: Comments Accepted Lummi Review





 





Hi Craig,





 





Dashing off to a meeting.  Will send later today.





 





 





Lon Kissinger





Risk Assessor
Office of Environmental Assessment, Risk Evaluation Unit
U.S. EPA - Region 10, Suite 900
Mail Stop:  OEA-095
1200 6th Ave.
Seattle, WA  98101

kissinger.lon@epa.gov

206-553-2115 voice
206-553-0119 FAX
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Reply To:	stifelman.marc@epa.gov and kissinger.lon@epa.gov





September 4, 2012





MEMORANDUM





Subject:	Expedited Review of DRAFT Lummi Seafood Study


From:		Marc Stifelman, Office of Environmental Assessment


		Lon Kissinger, Office of Environmental Assessment


To:		Roseanne Lorenzana, USEPA Region 10 Science Liaison


Cc:		Sheila Fleming, Office of Environmental Assessment


		


		


We would like to thank you for the opportunity to review the Draft Lummi Seafood Consumption Study.  Marc Stifelman has become familiar with dietary assessment methods while supporting a comprehensive exposure survey with the Confederated Tribes of the Colville Indian Reservation.  Marc has benefitted from extensive meetings, communications, and peer review from dietary assessment experts at the National Cancer Institute, the U.S. Department of Agriculture, WESTAT, and the Nutrition Assessment Resource at the Fred Hutchinson Cancer Research Center.  Lon Kissinger has had extensive experience reviewing regional and national seafood consumption surveys as well as designing software incorporating personal interview survey methods to assist tribes in conducting seafood consumption surveys.  Both of us have had experience applying the results of seafood consumption surveys for Superfund risk assessments and in the development of Ambient Water Quality Criteria.  





We find that the survey report is well organized and written.  It is clear that a considerable amount of effort has gone into developing and conducting the Lummi survey.  The Lummi survey utilizes and builds upon methodology utilized in other accepted regional tribal seafood consumption surveys.  Important positive aspects of the survey are use of portion size models to quantify weights of seafood consumed, distribution of interviews over the course of a year (accounting for seasonal availability of seafood), pilot testing of the survey instrument, modification of the survey instrument in response to pilot testing, training of interviewers, and use of tribal interviewers to enhance the accuracy of survey responses.  The survey’s development also included consideration of the number of survey responses needed to attain a particular level of precision.  Finally, the survey considered consumption of seafood preparations that were unique to the Lummi Tribe, not just consumption of fish fillets and shellfish meat.





However, based on our experience and understanding of accepted and validated survey methods and their application to risk assessment and water quality standard development, we believe the Lummi study does not support the stated purpose of the study:  “The purpose of the Lummi Seafood Consumption Study is to reliably estimate the seafood consumption rate for Lummi Indians living on the Lummi Indian Reservation and in surrounding areas of northwestern Washington State.”


We agree that accounting for suppression is an important consideration in selecting fish consumption rates for environmental regulation.  However, we do not believe that evaluating consumption at a historic time point when fisheries resources were more plentiful is an appropriate method to account for suppression effects.  There is no precedence for a dietary recall survey decades after consumption, and we are concerned about how reliably the study measures Lummi Tribe consumption rates.  The study used a one-time food frequency survey instrument to estimate consumption rates in 1985, 25 years later.  After reviewing the cited studies and other studies concerning delayed dietary recall, we do not believe they support the retrospective study design (Kayman 1989; Dwyer and Coleman 1997; Fraser, Lindsted et al. 1998; Ambrosini, van Roosbroeck et al. 2003; Chavarro, Michels et al. 2009; Chavarro, Rosner et al. 2009).  The cited studies compared food frequency data collected between long intervals of time and evaluated the consistency of responses, which differs from accuracy or reliability.  Nevertheless, for most food items, recalls were inconsistent based on correlating the two sets of responses.  Analyses comparing differences in mean responses also showed large differences, although the differences did not show clear trends over time.  This suggests that after an initial period, recall is compromised, but does not necessarily continue to degrade.  Although cited in the Lummi report, the retrospective dietary studies were used for a very different purpose.  The retrospective studies were used in case-control studies to generate hypothesis to relate surveyed past dietary exposures to present disease.  This objective does not require or test the accuracy or reliability of the dietary estimates; it only seeks statistical significance between a survey response and the disease of interest.  This is a much easier than to reliably estimate the seafood consumption rate for Lummi Indians living on the Lummi Indian Reservation and in surrounding areas of northwestern Washington State.  Even if the dietary estimates were believed to be reliable for 1985, they are not representative of current or future intakes.  The study did not attempt to relate current seafood harvest and consumption trends to 1985 conditions, when the region was less developed, less populated, and subject to less environmental stress.  A defensible design would survey contemporary consumption representative of the population (ideally, with a combination of 24-hour recalls and food frequency questionnaires) consistent with accepted dietary survey methods (Tooze, Midthune et al. 2006).  The study could qualify the results to objectively query suppression and quantify resource availability.  Representing present and future consumption based on uncertain 1985 recalls does not protect against the potential for increased exposure to contaminants occurring in shellfish relative to salmon.








The group selected for the survey, a high consuming demographic subset, also seems an inappropriate focus for a study population.  The study hence does not satisfy another part of the study’s  stated purpose, to fully characterize consumption by the Lummi Tribe.We feel that the survey should have generally surveyed tribal seafood consumption, including that of women, who often prepare seafood for their families and potentially can recount seafood consumption most accurately.  It is important to have a representative and unbiased sample that will allow population consumption rate estimates to be made.  The sample chosen, males age 45 years and older in 2010, is not representative of the overall population.  The objective of characterizing exposure for individuals that are more highly exposed than the population as a whole might have been a sub objective of the survey.  A sample representative of the entire population should have been taken and evaluated for the presence of groups of interest.  Additional surveys might have been done for groups for which more data were desired.  Human health protective environmental exposure assessment originates in use of upper percentile consumption rates for data from the population of interest.  Using a high consuming population subset of the Lummi Tribe for a survey introduces an unknown positive bias to consumption rate estimates.
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Specific Comments





Survey Report Comments





1:    Use of a sample population with a starting age of 45 in 2012 to represent consumption in 1985 is problematic.  Presumably the survey would have wished to characterize the consumption of older tribal members in 1985.  Few of those tribal members would be alive today.  For example a tribal member who was 63 in 1985 would be 90 in 2012.  As noted later in the survey report, the functional 1985 range of ages surveyed is 18 to 53 (i.e. ages 45 to 80 in 2012).  If tribal elders consume more seafood than younger tribal members, this would lead to a negative bias in consumption rates.





The fractions of individuals in different age bins in 1985 (e.g. 60 to 65, 65 to 70, etc.) differs from the fractions of individuals in current age bins for the sample population (e.g. 87 to 92, 92 to 97, etc.).  This may be more concretely demonstrated by examination of U.S. population statistics.  The issue is more exacerbated for males relative to females.





			Table 1:  Age Distribution by Sex  (2000 U.S. Census)





			Population Bin


			Male


			Female





			


			Number


			Percent


			Number


			Percent





			Total Population


			138,053,563


			49.06%


			143,368,343


			50.94%





			0-4


			9,810,733


			3.49%


			9,365,065


			3.33%





			5-9


			10,523,277


			3.74%


			10,026,228


			3.56%





			10-14


			10,520,197


			3.74%


			10,007,875


			3.56%





			15-19


			10,391,004


			3.69%


			9,828,886


			3.49%





			20-24


			9,687,814


			3.44%


			9,276,187


			3.30%





			25-29


			9,798,760


			3.48%


			9,582,576


			3.41%





			30-34


			10,321,769


			3.67%


			10,188,619


			3.62%





			35-39


			11,318,696


			4.02%


			11,387,968


			4.05%





			40-44


			11,129,102


			3.95%


			11,312,761


			4.02%





			45-49


			9,889,506


			3.51%


			10,202,898


			3.63%





			50-54


			8,607,724


			3.06%


			8,977,824


			3.19%





			55-59


			6,508,729


			2.31%


			6,960,508


			2.47%





			60-64


			5,136,627


			1.83%


			5,668,820


			2.01%





			65-69


			4,400,362


			1.56%


			5,133,183


			1.82%





			70-74


			3,902,912


			1.39%


			4,954,529


			1.76%





			75-79


			3,044,456


			1.08%


			4,371,357


			1.55%





			80-84


			1,834,897


			0.65%


			3,110,470


			1.11%





			85+


			1,226,998


			0.44%


			3,012,589


			1.07%











			Table 2:  Impact of Aging on Fractional Contribution of Age Cohorts





			2000


			%


			% of Population Aged 45 to 64


			2000 + 25


			%


			% of Population Aged 70 to 85





			45-49


			3.51


			33%


			70-74


			1.39


			39%





			50-54


			3.06


			29%


			75-79


			1.08


			30%





			55-59


			2.31


			22%


			80-84


			0.65


			18%





			60-64


			1.83


			17%


			85+


			0.44


			12%











As expected, individuals that were younger in 1985 are over represented in the relevant 1985 age range extrapolated to the 2012 age range.  Individuals that were older in 1985 are underrepresented in the relevant 1985 age range extrapolated to the 2012 age range.  This is a source of uncertainty in seafood consumption rate estimates.





1:  The individuals conducting the survey have misinterpreted EPA’s consideration of the most highly exposed population.  EPA guidance intended this to mean the entire population group of interest, not some arbitrary population subset based on demographic characteristics.





It is important to have a representative and unbiased sample that will allow population consumption rate estimates to be made.  The sample chosen, males age 45 years and older in 2010, is not representative of the overall population.  The objective of characterizing exposure for individuals that are more highly exposed than the population as a whole might have been a sub objective of the survey.  A sample representative of the entire population should have been taken and evaluated for the presence of groups of interest.  Additional surveys might have been done for groups for which more data were desired.





The protectiveness of water quality standards originates in use of upper percentile consumption rates for data from the population of interest.  Using a high consuming population subset for a survey introduces an unknown bias.





2:  It is unclear why outliers were removed.  Use of the 90th percentile to identify an outlier seems a very stringent criterion.  A better criterion would be use of a criterion based explicitly on the population variance (e.g. 3 standard deviations).





8:  EPA Region 10’s 2007 Framework, which is designed as EPA Region 10’s internal starting point for assessing tribal seafood consumption risks, recommends using the quantity of current or potential high quality shellfish habitat to select a seafood consumption rate from available Puget Sound tribal seafood consumption survey data.  Currently, EPA Region 10 recommends using a consumption rate of 766.8[footnoteRef:1] grams per day for sites meeting the high quality shellfish habitat criterion identified above.  EPA recommends a rate of 194[footnoteRef:2] grams per day for other sites.  The 215.7 grams per day rate cited is for sites involving tribes with characteristics that are so different from surveyed Puget Sound tribes that it is determined that use of Puget Sound tribal data is inappropriate. [1:  Based on Suquamish Tribe data]  [2:  Based on Tulalip Tribes’ data] 






9:  The assertion that Puget Sound tribes vary greatly in their consumption rates may bear further examination.  The consumption statistics for the Tulalip and Squaxin Island Tribes are very similar.  The Suquamish Tribe consumes much more seafood.  EPA has hypothesized that a plausible reason for this difference is the quality and quantity of habitat, particularly shellfish habitat, available to the Suquamish Tribe relative to that available to the Tulalip and Squaxin Island Tribes.





10:   Suppression of fish consumption is an important factor that needs to be considered in developing fish consumption rates for environmental regulation, as use of suppressed rates would lead to inappropriately lax standards and underestimates of risk.  It may be appropriate to consider rates from other studies/areas where suppression is not as evident.  In particular, suppression due to concerns about the presence of chemical contamination should be adjusted for in selecting fish consumption rates for assessing chemical contaminant risks and cleanup objectives.  However, reduction in seafood consumption due to unalterable modification of habitat and decline in species abundance (e.g. coastline development in urban areas) may not be a suppression factor that should be adjusted for when regulating environmental chemical contaminants.  Consumption rates in areas with limited habitat may simply reflect the harvest rate that a specific environment can bear.





11:  Rates used for environmental regulation should reflect current consumption practices and rates that could be expected in the future.  Historic rates are only meaningful in terms of what could be attained by future improvement in habitat with consequent increases in fisheries resources.





13, 2.1 Target Population and Sample Population:  SEE page 1 comments above.





Additionally, that women were/are likely the individuals with the greatest experience in preparing meals and hence familiarity with seafood intake.  Not surveying women may reduce the accuracy of the survey.





15, 2.2 Sample Size:  The survey methodology generally follows sample size requirement calculations employed by other regional seafood consumption surveys (e.g. Toy et al. 1996).  Given that upper percentiles of consumption are commonly used for regulatory purposes, some attention might have been given to determining sample sizes required for robust estimates of upper percentile consumption rates.





17, 2.3.2 Literature Review:  Memory of occupation and type of toileting facilities is a much more general/basic recall effort relative to detailed recall of of food intake and may not be applicable to supporting the appropriateness of this survey’s methodology.  The literature review should focus on recollection of food intake.





21, 2.3.4 Questionnaire and Interview Process:  It may have been more accurate to consult harvest records or fisheries biologists to define an appropriate season length.





22, 2.3.5 Portion Models:  Using the volume of a seafood part and the density of seafood tissue, it might have been possible to estimate weight for models for which actual weight data were not available.





24, 2.6 Interviewer Recruitment and Training:  Why was interview size reduced from 150 to 100 completed interviews?





25, 2.8 Communications Plan:  How was the communications plan modified with regards to involving the entire 435 person sample pool?  What is the “Squol Quol?”  Why is it an appropriate medium for publicizing survey results?  





26, 2.9 Statistical Methods and Database:  Provide reference to section 3.5, where the difference between a home meal and food consumed at a gathering is described.





26, 2.9 Statistical Methods and Database:  Given the importance of upper percentile consumption rates in environmental regulation, perhaps the purpose should have been to develop robust upper percentile estimates of consumption?  Removal of all values above the 90th percentile seems an excessive adjustment for outliers.  Again, determining some measure of distributional variance and removing results greater than a cut off based on variance (e.g. 3 standard deviations above the mean) would seem more appropriate.  Removal of outliers also seems unusual given recent concerns that outliers may represent true subsistence consumers.





27, 3.1 Time of Survey:  The date a survey is administered may affect consumption estimates.  Surveys administered during times of peak seafood availability may record higher consumption than surveys administered during times when fresh seafood is not available.  There should be some discussion of how timing of survey administration was done to adjust for this.  It does appear that results were collected during times of low and high seafood availability.  Other surveys have adjusted for this by re-interviewing individuals to determine the impact of seasonality or surveying equal fractions of the survey population at various time points throughout the year.  Given the nature of this survey, it would be interesting to observe how consistent individual responses are.





28, 3.3 Survey Precision:  In addition to estimating confidence limits around the mean.  The survey report should consider estimating tolerance intervals around upper percentiles that are typically used for regulatory purposes.





29, 3.4.1 Age:  As noted previously (SEE comments on page 1), there should be some discussion of how the relative population percentages corresponding to specific age ranges in 1985 have been altered as a result of mortality in the corresponding 2010 age ranges.





33, 3.4.4 Seafood Origin:  It would be helpful to know the origin of seafood for different seafood classes (e.g. salmon, pelagic fish species, benthic fish species, crabs, and bivalves).  The origin of seafood is of importance in environmental regulation.  Generally there is some consideration of the fraction of seafood that is consumed that is affected by site specific contamination.  The market basket of seafood consumed on a site specific basis is also important in determining the overall dose of contaminants when contaminant concentrations vary by species (e.g. carcinogenic polycyclic aromatic hydrocarbon levels in clams vs. fish).  The survey, by lumping all seafood into the question on origin of seafood, makes it impossible to determine the origin of seafood on a species specific basis.





45, Meal Composition:  Documentation should be provided on the reliability of meal composition estimates over a recall period of over 20 years.





46, Figure 3-13:  Would consider specifically identifying crab relative to other bivalves.





47,  4.1.2 Target Population:  SEE comments on report pages 13 and 1.





47, 4.2.2 Recall Bias:  Given that the time period of concern is 27 years ago, the impact of the time interval between the period of interest and collection of data should be discussed in detail for every type of information collected in this survey.  Simply stating that steps were taken to minimize recall bias is inadequate.





48, 4.3 Origin of Seafood:  SEE comment on page 33





General Comment:  The survey is missing a discussion of the consumption of different parts of aquatic organisms, even though data were collected on consumption of parts of organisms.  They report should be modified to include such a discussion.  This is important in particular for crabs, where the hepatopancreas contains a much higher lipophilic contaminant body burden than crab edible meat.





Comments on the survey questionnaire





Questions seem to be biased towards indicating that fish consumption is suppressed.  For example:  “You fish less because you had to take another job to support yourself,” is leading.  Better phrasing would be:  “How has your employment status affected your collecting fish and shellfish in 1985 relative to now?”  


a. Employment status has not affected my collection activities.


b. Employment has resulted in a decrease in collection activities.


c. Employment has resulted in an increase in my collection activities.





S2:  How many gatherings were there in 1985?





How well are individuals able to discriminate among consumption of individual salmon species currently?  Is there any possibility of double counting here (i.e. recording consumption of all salmon as a surrogate for consumption of individual species?).





Is there a possibility that there is “double counting” of consumption of salmon in fish hash.  Do individuals know what salmon species goes into fish hash?  Might they be repeating overall salmon consumption in fish hash every time they answer the question for a specific salmon species?





Given the high level of detail requested, it is important that further work be done to corroborate accurately recalling this information given the length of time that has elapsed between 1985 and 2012.





Are photographs of salmon appropriate for identification given changes in morphology and color that occur at sexual maturity?  Do tribal members even need such photos to identify species?





Is there any measure of variance in the amount of meat included in fish hash?
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